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NEYPOAOIIKA 2YNAPOMA

v 12TOPIKA 2TOIXEIA

Oppenheim 1899, 1900

Denny — Brown & Wyburn Masson 1948

Guichard 1956




MAPANEONMAAZMATIKA
NEYPOAOIIKA 2YNAPOMA

XNOTHTA EMQ@ANIZHZ

3% -5% a0OeVWV HE KAPKLVO TIVEULOVOC
15% - 20% acBsvwv pe Oupwpa

3% - 10% aocBsvwv pe mMaONoELC ALATOC

1% aoOevwv pe AAAOUC OYKOUC
(Laotoc, wodnKec)
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2YNAPOMA '
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» 2UXVA £lvall TILO KOTaoTPOo LKA OO TOV OYKO
» Mipouvtoll LETAOTACELG

» MepLKEC POPEC N EMITUXAC OLVTLUETWITLON TOV
OYKOU BeATLWVEL TNV VEUPOAOYLKN
onpeLoAoyia




MAPANEONMAAZMATIKA
NEYPOAOTIKA 2ZYNAPOMA

~TYNOI NEONAAZIQN

Oykol mtou eKppal{ouV VEUPOEVOOKPLVLKEC
npwteiveg (SCLC)

OyKoL OpyavVWV LLE AVOOOPUOLOTLKEC
LOLOTNTEC

OyKOl KUTTAPWV TTOU TTOLPAYOUV
0lvOo00PaLPIVEC

OyKoOL TTOU TEPLEXOUV VEUPLKO LOTO




MAPANEOINAAZMATIKA NEYPOAOI'IKA
2YNAPOMA

gykEpaloc, Kpaviaka vevupa,
vwTtlailo¢ LUENOC, tepLdEPLKA VEUPQ,
VEUPOMUIKN cuvoapn, HUEC

Eykataotaon vrtoéeia ( nuEpeC-efOopAOEC )
2uvNOw¢ Bapla KALVIKA ELKOVA
YITOPXOUV HEPLKA XAPOKTNPLOTIKA cUVOpoua

M kuttdpwy, Prpwrteivng,

™ gG, oAlyoKAOVIKEC TWVEC




Dalmau, Rosenfeld Lancet Neurology 2008

Classic

Non-classic

Brain, cranial nerves,
and retina

Spinal cord

Neuromuscular
junction®

Peripheral nerves or
muscle*

Cerebellar degeneration
Limbic encephalitis
Encephalomyelitis
Opsoclonus-myoclonus

Lambert-Eaton myasthenic
syndrome

Sensory neuronopathy
Intestinal pseudo-obstruction
Dermatomyositis

*Disorder reviewed elsewhere.**

Brainstem encephalitis

Optic neuritis
Cancer-associated retinopathy
Melanoma-associated retinopathy

Stiff-person syndrome

Myelitis
Necrotising myelopathy
Motor-neuron syndromes

Myasthenia gravis

Sensorimotor neuropathy
Neuropathy and paraproteinaemia
Neuropathy with vasculitis
Acquired neuromyotonia
Autonomic neuropathies
Polymyositis

Acute necrotising myopathy




NAOOIENETIKOI MHXANIZMOI

Neuronal antinuclear antibody in sensory
neuronopathy from lung cancer

Francesc Graus, Carlos Cordon-Cardo, and Jerome B. Posner
Neurology April 1985 35:538-43

Autoimmune response of patients with paraneoplastic
cerebellar degeneration to a Purkinje cell cytoplasmic protein

antigen
Dr. Kurt A. Jaeckle, Francesc Graus, Alan Houghton, Carlos Cardon-

Cardo, Surl L Nielsen and Jerome B. Posner
Ann Neurol 1985 592—600




[IAPANEOMNAA2ZMATIKA ANTIZQMATA

NMAPANEOMNAAZMATIKA
ANTIZQMATA
ANTIZQMATA NOY
YNAPXOYN ME H XQPIz
OrkKo

MEPIKQZ XAPAKTHPIZOENTA
NMAPANEOMNAAZMATIKA
ANTIZQMATA




“Anti - Hu (FANNA 1 )- jHujproteins

KNZ vwrtlaia yayyAlo, MUEVTEPLKO TAEyuQ

- ——

Antl - Yo ( PCA- 1) (Yo) proteins, mrapeykepalida
Anti - Ri ( ANNA 2 )-NOVA (Ri) proteins,KNZ

Anti - CV2 (CRM P5) = collapsin response

mediator proteins ,veupwveg,0Atyobevdpokuttapa, lINZ

Anti - Ma2-pnvviaz proteins,tuprivec KNZ, dpxeLc

Anti — amphiphysin- aupipuoivy




Anti—Tr =Delta/Notch-like epidermal growth factor-
related receptor (DNER),tapeykepaliba

Anti — Zic4- 5 zINC-FINGER PROTEINS, pAotde

mGluR1
AN NA3-nap£yK£cpa/\ic5a
Anti- PCA2- nopeykepoaAlda




- Anti-NR1/NR2 of NMDA
receptors

Anti — VGKC
Anti — VGCC
Anti — AChR
Anti — nAChR
Anti - GAD




OFKONEYPQNIKA ANTIZQMATA




"Hu (ANNA1)
Anti —Yo ( PCA-1)

Anti — Ri (ANNA 2)
Anti —CV2 (CRMP5)
Anti —-Ma2

Anti —Tr




~ Anti-GAD

Anti-Amphiphysin




NMDAR

“AMPAR
GABA(B)R
LGI1

Caspr2
VGCC
GlyR
mGIuR5




ANO2OAOITKOI MHXANIZMOI

* Mapouoiot OYKOVEUPWVIKWYV AVILIOWHATWV
OU KOTEUOUVOVTOL OE CUYKEKPLUEVOUC
VEUPWVEC KOIL OE VEOTTAOLGLOLTLKAL KUTTO PO

e MeyaAutepog TitAoC avTtiowpatwyv oto ENY
OE OXEON ME TO Ol

 DAeypovwdng e€spyaoio yUpw Ao TOUG
VEUPWVEG-OTOXOUC




MAOOIENEIA

= OL0yKot ekppalouVv OYKOVEUPWVLKA QVTLYOVOL
TTOU €LvVaLl LOLAL 1] OXETL(OVTOL AVTLYOVLKA LLE
TIPWTELVEG TTOU UTTAPXOUV (PUCLOAOYLKA OTOUC
VEUPWVEC.

H autoavoon anavinon mou apytka ctpedeTol
ITPOC TOV OYKO KATOOTPEPEL KOl TOUG VEUPWVEC
ITOU €£XOUV LdLa avtiyova.
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KAINIKA 2ZYNAPOMA




o MTAPANEONAAZMATIKH EK@YAIZH
MAPETKEDAAIAOZ

LAt de s 41 QOO RKEG, paotog, SCLC,
AEpdwpa

otaéiao KOPUOoU — AKPWYV,

vuoTaypoc, SucapOpia

anti-Hu, anti VGCC,anti-CV2,




[IAPANEONAAZMATIKH EK@YAI2H
MAPETKEDAAIAOZ

. C A WRAC) LITAMJLALXNUUL &/\. V

ENY - MRI

eAAEWPN Brtapuvwy, Toékn

AoLpwdng, petadotpwonc,

EKPUALOTIKN




EFKEDAAITIAA METAIXMIAKOY.
5YSTHMATOZ

B (o) inateie)bie e +n0%260%.cwVv. acBevwv. SCLC
| (woBNKEC,0pXELC, TPOOTATNG, OV UWHEL,
TEPATWHOL)

ETUANTITIKEC KPLOELC,
dratapayn tpoodAaTou HVAMUNC,
OCUMUTTEPLPOPLKEC Kot PYUXLKEC HLoTaPOXEC

anti-Hu, anti-Ma2, CV2/CRMP5,
anti-Ri, anti-amphiphysin




ETKEDAAITIAA METAIXMIAKOY
2Y2THMATOZ

VMY AU LI IMNUIUNUN C/IN\C VYV XU\ A

ENY — MRI /_M - fb!;.\

Aotpwodnc, yhoiwpa, |
OlVOGOAOYLKN




ETKEDAAITIAA ZTEAEXOY2

SCLC - mpounKNnG—

A . W

“SucapBpia,Sucdayio, KEVTPLKOC UTIOAEPLOMOC

SCLC,0pxeic- avw OTEAEXOC —
kaOetn mapaAvon BAERHOTOC, KAOETOC
VUOTOYHOG , EMEKTAON POC dLleykEPalo
unmtvnAia, TaPKLVOOVLGLOC, XOPELDL

Sratapoxn opOaApokivnong,
aotadeia, Aapuyyoonacuoc, ductovia







Table 6. Encephalitic syndromes associated with antibodies against synaptic or neurondl cell-surface antigens.

Antigen NMDA receptor NRI Lgil CASPR2 AMPA receptor ~~ GABA(b) receptor ~~ Glycine receptor o mGluRS
Age (median)/gender 0685 (21) 4:1 30-80 (60) 1:2 4677 (60) 1:4 38-87 (60) 9:1 1-75(62) 111 569 (43) 6:5 46,151:1
female : male
Clinical syndrome 1. Prodomal syndrome ~ Limbic encephalitis, tonic ~ Morvan syndrome, ~ Limbic encephalitis, ~ Limbic Encephalomyelitis Limbic
2. Psychiatric syndrome, — or facio-brachial encephalitis psychiatric encephalitis with rigidity and encephalitis,
seizures, amnesia dystonic seizures, neuromyotonia syndromes myoclonus, myoclonus
3. Movement disorders myochonus hyperekplexia,
catatonia, autonomic stiff-person syndrome,
instability (retinopathy)
MRI T2/FLAIR 25% (only 33% >80% 40% 90% 710% 10% = 50%
hyperintensities abnormal)
medial-temporal
CSF: pleocytosis oroch  95% (at onset 80%) 40% 25% 90% 90% Some och 2
Tumour Age-dependent 10-50%  <10%" (lung, <0%' (lung, 70% (lung, breast, 6% (lung) Rare = 10% 2/2 Hodgkin
ovarian teratomas thymoma) thymoma) thymoma) lymphoma
Miscellancous EEG in 90% abnormal,  Hyponatraemia Limbic encephalits ~ Common relapses ~ Prominentseizures  Few cases known Only 2 cases
30% ‘extreme delta (60%) and status known
brush’ epilepticus
Estimated relative 55% 30% 1% 4% 5% 2% <I%

frequency

"True tumour incidence unknown; och: oligoclonal bands; EEG: electroencephalograph; NMDA: N-methyl-D-aspartate; AMPA: ot-amino-3-hydroxy-5-methyl-4-isoxazol-propionic acid; GABA:

J-amino-butyric acid receptor; CASPR2: contactin-associated protein-like 2; Lgil: leucine-rich, glioma-inactivated 1; mGhuRS: metabotrophic glutamate receptor 5.

Leypoldt & Wandinger 2013




OWOKAONO2 - MYOKAONO2.

ML L0A10 40 <10 415 ruOIOTOG,. W0 0NKec, SCLC
veupoBAactwpa
oy okAovoc, LUOKAOVOC,
otaia
anti Ri, anti-Hu, anti-MA2,
NMDAR
Aolpwdénc,toékn,
eTANTTIKA, LEaABoAKN, uTtoéia




ETKEODAANOMYEALHAA

NEOTTAQLOLLOTC «SELC; mpootatng, OUpwna,
veupoBAactwua

anti-Hu, CV2/CRMPS,anti-
amphiphysin,ANNA-3, anti-MA
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'MUQoOVIKO cUVSpOHO=
Eatonktambert syndrome

a4

A OUMOLLEOLGTOLIKEVTELKOL TN LOLTOL LU WV
OKPWV (KUPLWC TWV KATW AKPWV)

EAadpa npooBoAn opOAANOKIVNTIKWY HUWV
MELWHEVA TEVOVTLA OVTAVOKAOOTLKA
Awatapoyec ANZ

NevupoPuoloAoyLKOC EAEYXOC



MvuacBeviko cuvdpopo —
Eaton'tambert syndrome

T — L —_

SCLC, [Titulaer et al (2011):
KALpaKa rit@ovotntog KapKivou mveupuovoc]

Anti — VGCC, SOX1




Al2OHTIKH NEYPONOIIAGEIA ..

SCLC, npootatnc, Aepdpwpata

i, o -

novot, SuocaloOnaoiec,
OILHWOLEC TTEPLPEPLKA TUAOTA AKPWV LE

anwAela atcOntikotntac. Kupiwg dratapoayn
gV Tw BadetL atoOnTikoTNTOC HE aLeOnTiki
otaio, xopeloabsTwon.

anti-Hu




2YNAPOMO AY2KAMITOY
ANOPQMOY

o Auvokoapia Kot tovoc 6ToUG KOPHLKOUC HUC
TTOU EMEKTELVETAL OTA AKPA

* JUVEXNG cuoTaon TWV BWPAKO-0GPUITKWV
TLOLPOLCTIOVOUALKWV UMWV KOl TWV KOLALOKWYV

e Emwduvol puikol crtacpol
Amphiphysin, glyR, GAD
SCLC, paotoc¢




PNS Euronetwork Database
Giometto et al 2010

‘ EkpUALoN mapeykepaAidog
24.3%

EyKEDOALTLC LETOLYHLOAKOU
cvotnpatog 10%

Eykedpalopvelitic 5.6%

Evkedalitic oteAexouc 5.6%
Oy okAovog 2.3%

ALoOntikn VEVPWVOTA-
Oswa 24.3%

Avcavutovouia 5.2%

MuaoBeviko cuvdpopo
4.4%

MoAvuplovevponaBeia 1.6%

Aepupatopvootti 1.4%




PNS Euronetwork Database

Giometto et al 2010

Avilowpata NeonmAdopota

T S [ W~

Hu 38.8% Mukpok.niveupovog 38.4%
Yo 13.4% Qo0nkeg 10.5%
Ri 5.1% Maotog 9.7%

Ma 4.5% Kopkivog mveUpovoc
VGCC 4.0% 7.9%

Amphiphysin 3.4% Non-Hodgkin 3.4%
Hodgkin 3.0%




TN

Well characterized onconeuronal antibodies and paraneoplastic neurological syndromes

- ERh T3

Anfihody ~ Predomimant tumors  Most common PNS

Hu(ANNAL) - SCLC Encephalomyelitis, limbic encephalits, brainstem encephalitis, PCD: sensory neuronopathy.,
gastrotntestinal pseudoobstruction

CV2(CRMPS) SCLC,thymoma  Same as Hu, and chorea, optic neuropathy, ssolated myelopathy, and mixed neuropathies
Amphiphysin  Breast SCLC Stitf-person syndrome, myelopathy and myoclonus, encephalomyelitis, sensory neuronopathy
Ri(ANNA2)  Breast, SCLC Brainstem encephalitis, opsoclonus myoclonus

Yo(PCAL)  Ovary, breast PCD

Ma! Testicular Limbic and bratnstem encephalitis

Graus & Dalmau Curr Opin Neurol 2012




Auttbodies against cell surface or synaptc antigens assoctated with paraneoplastic neurological syndromes

! yndrome Cancer
| NVDAR  Enoephali Ovartan teratoma (tare tn children, present m 38% older than 18 years|

GABAGR  Limbic encephaliis  SCLC(T0%)

CASPR?  Morvan s syndvome ~ Thymoma (38%)

AMPAR  Limbio encephalits ~ SCLC, breast, taymus (60°%)
VGCC PCD SCLC (>93%)

mGhRY  Limbic encephalits  Hodgkun's disease (two cases reported only)



Recommended diagnostic criteria for paraneoplastic

neurological syndromes
J Neurol Neurosurg Psychiatry 2004;75:1135-1140

Table 4 Diagnostic criteria for paraneoplastic
neurological syndromes (PNS)

Definite PNS

1. A classical syndrome and cancer that develops within five years of the
diagnosis of the neurological disorder.

2. A non-classical syndrome that resolves or significantly improves after
cancer treatment without concomitant immunotherapy, provided that the
syndrome is not susceptible to spontaneous remission.

3. A non-classical syndrome with onconeural antibodies (well
characterised or not) and cancer that develops within five years of the
diagnosis of the neurological disorder.

4. A neurological syndrome (classical or not) with well characterised
onconeural antibodies (anti-Hu, Yo, CV2, Ri, Ma2, or amphiphysin), and
no cancer.




* 1. AvaZftnon VEONMAAGHATOG

* 2. AVTIHETWIILON VEOTIAQCHOTOC

e 3. AVTIUETWILON TAPOVEOTTACLCLOTLKOU
ocuvdpopou




Screening for tumours in paraneoplastic syndromes: report of
an EFNS Task Force

European Journal of Neurology 2011, 18: 19-27

Nature of antibody, and to a lesser extent the clinical syndrome, determine the risk
and type of an underlying malignancy.

Screen for SCLC by CT-thorax followed by FDG-PET or mntegrated FDG-PET/CT.

[f itial screening 1s negative 1 a patient with PNS and paraneoplastic antibodies,
screening should be repeated after 3—6 months, followed by regular screening every

6 months for 4 years. In patients with LEMS, 2 years 1s sufficient. X-ray and
tumour markers are not reliable.




Table 5. Recommended tumour screening adapted from Titulaer ef al. [13].

Diagnostics
Tumour Primary Secondary Tertiary
Lung cancer Thoracic CT (80-85%) thoracic MRI ~ FDG-PET or FDG-PET/CT ~ Bronchoscopy/EB-US, possibly needle
biopsy and/or mediastinoscopy
Thymoma Thoracic CT (75-90%), thoracic MRl FDG-PET or FDG-PET/CT
Breast cancer Mammography (80%), ultrasound Breast MRI
(Ovarian carcinoma Ultrasound (69-90%) + CA-125 Pelvic and abdominal CT FDG-PET
Ovarian teratoma Ultrasound (69-90%) MRI (93-98%) Thoracic CT (extra-pelvic teratomas)
Testicular cancer Ultrasound (72%) + B-HCG, AFP Pelvic/abdominal CT (76%),  Possibly FDG-PET (malignant teratomas)
abdominal MR
Lymphoma Thoracic/abdominal CT, Ultrasound ~ FDG-PET or FDG-PET/CT

Skin tumours (Merkel-cell ~ Dermatological examination, biopsy
carcinoma)

Utility of F-18 FDG PET/CT in Screening for Paraneoplastic
Neurological Syndromes

Akivuki Matsuhisa, MD,* Akira Torithara, MD,* Kazunori Kubora, MD,* Tomoko Makino, MD,*
Hidehiro Mizusawa, MD, 7 and Hiroshi Shibuva, MD*

vy MWirecd Afed 20123 TF: 390 A3




* 1. AvaZftnon VEONMAAGHATOG

2.

e 3. AVTIUETWILON TAPOVEOTTACLCLOTLKOU
ocuvdpopou




KopTtikooTteposelSi
IVig
NMAacuadaipeon
Rituximab (MabThera)

KukAopwodapidn, alabeionpivn

KukAoomopivn, tacrolimus,
mycophenolate mofetil (celicept)




1000mg / nuEpa yia 3-5 nUEPEC

( pla popa N emavaAnPn kabe pva)

1mg/kg nuépa PO n 60-80mg




EvbodAeBLa y-odaupivn

- ——

0.4 gm/kg nuépa
ylo 3 LE 5 ocuveXelc HEPEC KAOE pRva




NMAAZMAQAIPE2H

5 -6 2YNEAPIE2

* J& MEPLKOUC acOeveic Oeparmneia
ouvinpnonc o€ pnviaia Baon




AANA DAPMAKA

= KukAhodwaodauidn (1V):
P 750mg/m2 «kdbs 4 eBSopadEC
500mg nuEpa yia 2-4 nuepec/unva

1000mg pRva
PO 1-2mg/kgr/daily

Rituximab 375mg/m2 kdBe eBSopdda yia 4
eBOOUAOEC

Mycophenolate Mofetil: 1000-1500mg/day

AlaBelomnpivn: 2.5-3 mg/kgr/daily




Acute Treatment
- IV methylprednisolone 1g daily for 5 days,
OR
- IVIg 0.4g/kg daily for 5 days
OR
-Plasma exchange every other day for 10-14 days (reserve

Consider alternative

acute therapy or no
further therapy

for severe disease or incomplete response to steroids/IVIG)
--Severely ill patient may require a combination of
stero1ds/IVIG or PLEX

-- Consider rituximab/cyclophosphamide early in refractory

NMDA receptor antibody encephalitis

No improvement

Objective improvements noted at re-evaluation

Chronic Maintenance Therapy
Continue IVIg (tapering schedule) and/or
oral prednisone taper over 6-8 months

AND

Oral azathioprine or mycophenolate mofetil
(Other options: Methotrexate, rituximab, cyclophosphamide)

McKeon A, Neurohospitalist 2013




—-— [fuvaiko 63 ETWV MPOCGEPYETOLL VLA ETLELCOOLO
EMETOU Kot TOavn anwAegLa cUVeLdSnon¢

* AO £TOUC LOTOPLKO LAlyywV LLE vOONnAeia o€
VEUPOAOYLKN KAWLKNA

* NeupoAoyikn €€€TAON: VUGTOYHOG
optlovtioc, dLatapayn optAiog,
SratapaypneEveC MAPEYKEDOALOLKEC
SoKLHOOLEC




HEl: diaomapta kOpato 6

" MRI eykePpAAOU: MLKPEC LOXOLLMLKEC
OLAAOLWOELC

CA: avénuevo (340 ¢.t.0-35)
Anti Yo avtiowpato: Oetika

YrepnXo Kol afovikn KOLWALOC: VEOTTAQOMOTLKN
ggepyaoia aplotepNG WoONKNG




